The first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS) were analysed with respect to the role of the oesophageal or precordial stethoscope as a continuous monitor. There were 1099 of the 1256 incidents during general anaesthesia in which one might have been used in this way, but use was reported in only 65 cases (5%), predominantly during paediatric cases. In only one report, a cardiac arrest, was the stethoscope the first to detect the incident.
The stethoscope has a heritage of similar age to that of anaesthesia and it is probable there has been an interrelationship since these early times. J Some 20-30 years ago, monitoring of ventilation and cardiac function by continuous auscultation of breath and heart sounds was regarded by many as a prerequisite for the safe and proper conduct of anaesthesia. The stethoscope was described as "a vitally important part of the anaesthetist's armamentarium" and "the anaesthetist's best friend". 2 However, continuous auscultation was not adopted with equal enthusiasm in all centres and with the progressive introduction of monitoring devices providing information on ever more aspects of circulatory and respiratory function, use of the stethoscope as a continuous monitor has become limited to enthusiasts (mainly paediatric anaesthetists) and to centres with insufficient resources to purchase electronic monitors.
Nevertheless, few would be happy to undertake anaesthesia without a stethoscope. The guidelines of the Australian and New Zealand College of Anaes-thetists for minimum facilities for safe anaesthetic practice suggest a stethoscope should be available in all anaesthetising locations, 3 Yet the recommendations for monitoring during anaesthesia make no mention of the stethoscope, either under "patient monitoring", or as an "item of equipment". 4 The recommendations for monitoring standards in the United Kingdom 5 and the U.S,A. 6 mention continuous auscultation and the "International Standards for the Safe Practice of Anaesthesia" regard continuous auscultation by a precordial, pretracheal or oesophageal stethoscope as a minimum requirement in the absence of other monitors. 7 This generates some uncertainty as to the current role of the stethoscope. Does it remain a valuable but underused monitor or has it been appropriately downgraded in contemporary practice? Have claims of the benefits of continuous auscultation been overenthusiastic? In order to address these matters it was decided to study the applications and the limitations of the stethoscope in current anaesthetic practice by examining the first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS),
METHODS

Actual Incident Detection
Information relevant to the stethoscope was extracted from the first 2000 incidents reported to AIMS. AIMS involves the voluntary, anonymous reporting of any unintended incident which reduced, or could have reduced, the safety margin for a patient. Details of the AIMS methods are described elsewhere in this symposium. 8 All incident reports were studied: -with the key word stethoscope; -in which the stethoscope was reported to have been the first monitor to have detected an incident. Also, all information of relevance to the stethoscope was extracted from the paper in this symposium in which the role of monitors in patients undergoing general anaesthesia was examined. 9
Theoretical Incident Detection
A theoretical assessment was also made, using criteria arrived at by consensus, of the potential value of the stethoscope in detecting all relevant incidents had the stethoscope been used on its own, and had the incident been allowed to evolve. 9 For this assessment it was assumed that continuous auscultation with a precordial or oesophageal stethoscope would be undertaken from the time of induction of anaesthesia until emergence and transport to the recovery ward. It was assumed the stethoscope would act as an effective continuous monitor ("beat-by-beat" for every heart sound and "breath-by-breath" for every respiratory cycle).
RESULTS
Information of relevance to the stethoscope was drawn from the paper in this symposium on the role of monitors in patients undergoing general anaesthesia. 9 Of the 1256 incidents deemed applicable to that study, a precordial or oesophageal stethoscope could have been used in 1099 (Le. those incidents which occurred between induction of and emergence from general anaesthesia).9 The relevant information is summarised in Figure 1 .
Actual Incident Detection
Use of a stethoscope was recorded in 65 of the 1256 incidents (5070) (see Figure 2 p. 536),9 but in only one (a cardiac arrest) was it reported as the first monitor to detect the incident (see Figure 1 ).
Theoretical Incident Detection
In a theoretical analysis of the 1256 incidents it was considered that a stethoscope, used on its own forcontinuous auscultation, could have detected 54% of these incidents (almost 25% before any potential for organ damage) had they been allowed to evolve (see Figure 3 , p. 537).9
DISCUSSION
Of the 1256 GA incidents reported to AIMS there were 1099 in which an oesophageal or precordial stethoscope might have been used as a continuous monitor, but such use was reported in only 65, mostly during paediatric cases. In only one report was it the first monitor to detect an incident. Thus it would appear the stethoscope, as a continuous monitor, features little in contemporary adult anaesthetic practice in Australia.
The theoretical analysis component of the general anaesthesia study has demonstrated the substantial potential contribution of the stethoscope. 9 Had a stethoscope been used on its own and had each incident been allowed to evolve, it could have detected 54% of the 1256 applicable incidents (almost 25% before any potential for organ damage) (see Figure 3 , p. 537).9 However, analysis of the 65 reports which indicated its use, but did not credit it with first detection, provides cause to accept this prediction with considerable reservation. Amongst these there were 41 in which, on a theoretical basis, the stethoscope might have been expected to provide detection, but did not.
The stethoscope was in use during 7 "total failure to ventilate" incidents and during 4 of 14 cases of air embolism, both circumstances in which it might be expected to provide an almost instantaneous diagnosis. However, monitors such as the capnograph, oximeter and ECG detected these incidents before the stethoscope. Although it is likely that auscultation would not be as assiduous when other monitors are in use as when the anaesthetist is aware that the stethoscope is the only monitor besides a sphygmomanometer, the performance of the stethoscope was still poor.
It is very difficult to concentrate continuously on listening to heart and breath sounds, and this is reflected in the poor performance outlined above. This adds weight to the argument for the purchase of oximeters and capnographs, where these can be afforded.
Thus, although the stethoscope does provide a cheap, reusable monitor, it should not be relied upon and does not need to be used in the continuous auscultation mode when the recommended array of monitors is available.
It is also important to note that the performance of anaesthetists using a "mobile" stethoscope is poor in the detection of misplaced endotracheal tubes. There were 27 oesophageal intubations; there was documentation of chest auscultation in 11 cases. Breath sounds were thought to be normal in 6, and in the remainder oesophageal intubation was confirmed only with auscultation over the epigastrium as well. 10 Thus, the stethoscope cannot be relied upon for detection of oesophageal intubation.
There were 79 reports of endobronchial intubation; a stethoscope was used for continuous auscultation in 6. None was detected by a stethoscope. Even when endobronchial intubation was suspected (and later confirmed with an improvement in oxygen saturation on withdrawing the endobronchial tube), there were several cases in which no area of diminished air entry could be detected by a "mobile" stethoscope. 10 Thus the stethoscope cannot be relied upon to detect or necessarily even locate a region affected by endobronchial intubation.
Nevertheless, the "mobile" stethoscope still has its uses; its value lies in its use "on demand" and "as required". Auscultation did successfully diagnose right endobronchial intubation in 42 of the 79 cases II and the stethoscope remains a useful monitor for the detection and progress of bronchospasm. Following intubation, careful inspection and auscultation of the chest and epigastrium helps to confirm that the endotracheal tube is in the trachea and, following patient movement or re-positioning, may help to confirm continued correct placement of an endotracheal tube in the trachea. An essential part of a "crisis management" algorithm described elsewhere in this symposium i2 involves careful auscultation of the chest during ventilation of the lungs by hand; an approach to problems with the endotracheal tube is also described elsewhere in this symposium. 10 In conclusion, analysis of the first 2000 incidents reported to AIMS has shown that the correct use of appropriate monitors has superseded the stethoscope as a continuous monitor. However, when inadequate resources dictate that such monitors are not available, the use of the stethoscope for continuous auscultation of the heart and breath sounds is a basic requirement during general anaesthesia. The information pre-sented here adds to the argument for the purchase of appropriate monitors, wherever possible. The guidance of the Australian and New Zealand College of Anaesthetists is appropriate. A stethoscope should be available wherever anaesthesia is undertaken.
